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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition with excellent moldability, 
reliability and flame retardancy, and to obtain a semiconductor device using the above 
composition. 

SOLUTION: This epoxy resin composition essentially comprises (A) an epoxy resin , (B) a 
hardner, (C) an accelerator, (D) pref. 0.05-5.0 wt.% of a metal oxide selected from zinc oxide, 
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hydroxide coated with a coupling agent, stearic acid or a polyamide, and (F) pref. ,80-95 wt.% 
of an inorganic filler. Using the above composition, semiconductor devices are sealed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001]. 

[Field of the Invention] This invention relates to the semiconductor device using a sealing agent and it 

excellent in fire retardancy, a moldability, and dependability. 

[0002] 

[Description of the Prior Art] The closure of a semiconductor device has fields, such as productivity and 
cost, to a resin seal in use. The epoxy resin constituent this resin for the closures excels [ constituent ] in 
electrical characteristics, cost, workability, etc. is mainly used. However, since fire retardancy of an 
epoxy resin is inadequate, it adds a bromination epoxy resin and is raising fire retardancy. Moreover, 
antimony compounds (an antimony trioxide, antimony pentoxide, etc.) with a bromine system flame 
retarder and the synergistic effect are used together. In recent years, the demand of use regulation to the 
bromine system flame retarder generation of dioxin is suspected to be at the time of combustion, and the 
antimony with which carcinogenic possibility is pointed out is becoming strong from a viewpoint of 
environmental protection. Various alternative flame retarders have been examined to this demand. For 
example, various kinds of proposals are already made about applying a red phosphorus system flame 
retarder to the epoxy resin constituent for the semi-conductor closures. For example, the epoxy resin 
constituent for the semi-conductor closures using the red phosphorus flame retarder characterized by a 
surface layer being SixOy (JP,7- 157542, A), The bisumuth oxide, bismuth hydroxide, the epoxy resin 
constituent for the semi-conductor closures using the red phosphorus system flame retarder which comes 
to cover bismuth nitrate mixture (JP,8-100108,A), The epoxy resin constituent for the semi-conductor 
closures using a red phosphorus system flame retarder and an ion scavenger (JP,8-151427,A), The 
epoxy resin constituent for the semi-conductor closures using a red phosphorus system flame retarder 
and a boron system flame retarder (JP,8-151505,A), The epoxy resin constituent for the semi-conductor 
closures using the red phosphorus which covered the front face with phenol resin and an aluminum 
hydroxide (JP,9-165495,A), Although the epoxy resin constituent for the semi-conductor closures (JP,9- 
227765, A) which specified an epoxy resin / curing agent equivalent ratio, glass transition temperature, 
and a coefficient of thermal expansion is proposed using the red phosphorus which covered the front ' 
face with phenol resin and an aluminum hydroxide It was not what not necessarily satisfies a severe 
demand of a semi-conductor application. Only by covering a surface layer with SixOy, the bisumuth 
oxide, bismuth hydroxide, and bismuth nitrate mixture, even if it does not escape the damp-proof fall by 
the phosphoric-acid ion eluted from red phosphorus and uses an ion scavenger, it is difficult to acquire 
sufficient effectiveness. 

[0003] Although it is comparatively good also in [ the synergistic effect is accepted in fire retardancy, 
and ] dependability to use together red phosphorus and a boron system flame retarder, since zinc is 
contained in the boron system flame retarder to which hardenability falls, there are problems, like there 
is possibility of causing an environmental problem. Moisture resistance, elevated-temperature neglect 
nature, etc. fall like the above, and it is [ the red phosphorus independent which covered the front face 
with an aluminum hydroxide and phenol resin ] unsuitable as a semi-conductor application. Moreover, 
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when metal hydrates, such as an aluminum hydroxide and a magnesium hydroxide, are used 
independently, in order to demonstrate sufficient fire retardancy, it will have to add so much, and 
degradation of the hardenability of a resin constituent, reinforcement, etc. will be caused. Moreover, 
although the epoxy resin constituent (JP,9-100337,A) which the combined effect of a metallic oxide and 
a metal hydrate is reported from the former (Mitsubishi Cable Industries time signal No. 75, April, 
Showa 63), and used together the periodic table's specific oxide and specific hydrate of a group is 
proposed, coexistence of fire retardancy and a moldability is difficult and there is nothing that is equal to 
a demand of a semi-conductor closure application. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the semiconductor device 
using the epoxv resin constituent for the semi-conductor closures and it excellent in the moldability and 
dependability which d p not contain a bromine system flame retarder and antimony , and fire retardancy. 
A metallic oxide and a metal hydrate are mentioned as an alternate material of a bromine system flame 
retarder. As a metallic-oxide system flame retarder, ZnO, SnO, Mo03, Fe 203, CUO, NiO, etc. are 
known widely. However, when these metallic oxides are used independently, hardenability, a mold- 
release characteristic, and dependability tend to fall in the epoxy resin constituent for the semi-conductor 
closures, and it cannot be said that fire retardancy is also enough. On the other hand, as a metal hydrate 
system flame retarder, an aluminum hydroxide, hydroxylation MAGUNESHIMU, etc. are known 
widely. However, in order to use these metal hydrates independently and to satisfy fire retardancy, a lot 
of addition is required, and hardenability and a mold-release characteristic fall in the epoxy resin for the 
semi-conductor closures, and reflow crack resistance also falls. Especially, compatibility with the epoxy 
resin with which a magnesium oxide serves as the base although the effectiveness of flameproofing can 
acquire the target fire retardancy in comparatively little addition as a metal hydrate compared with other 
large metal hydrates was low, the poor mold-release characteristic called albinism at the time of shaping 
occurred, and application to mass production was difficult. That these troubles should be solved, this 
invention persons set about a specific metallic oxide and the combination of a magnesium hydroxide, as 
a result of repeating research wholeheartedly. While being able to aim at reduction of an addition 
according to the synergistic effect, by performing specific surface treatment on the front face of a 
magnesium hydroxide It resulted in header this invention that the hardenability in the epoxy resin for the 
semi-conductor closures which had become a problem until now, and a mold-release characteristic 
improved, and reflow crack resistance, humidity-tolerant reliability, and elevated-temperature neglect 
dependability could also maintain the level more than present and an EQC. 
[0005] 

[Means for Solving the Problem] That is, this invention relates to the semiconductor device using the 
epoxy resin constituent for the semi-conductor closures and it which are characterized by blending it as a 
flame retarder, having used as the indispensable component the magnesium hydroxide which performed 
a specific metallic oxide and surface treatment in the sealing agent which uses an epoxy resin, a phenol 
cunoe agent, and an inorganic filler as a principal component. 

[Embodiment of the Invention] In this invention, as an epoxy resin used If generally used by the epoxy 
resin molding compound for the electronic-parts closures, there will be especially no limit. What carried 
out epoxidation of the novolak resin of phenols including a phenol novolak mold epoxy resin and 
polyglycidyl ether of o-cresol-form aldeyde novolac, and aldehydes when illustrating them, Diglycidyl 
ether, such as bisphenol A, Bisphenol F, Bisphenol S, and an alkylation bisphenol, The glycidyl amine 
mold epoxy resin obtained by the reaction of polyamine and epichlorohydrin, such as diamino 
diphenylmethane and isocyanuric acid, the line oxidized and obtained by peroxy acids, such as a 
peracetic acid, in olefin association -- there are an aliphatic series epoxy resin, an alicycle group.epoxy 
resin, etc., and any number of kinds of these can be suitably used together. 
[0007] Especially, when alkylation bisphenol mold diepoxy resin, such as a - screw (2, 3 -epoxv 
propoxy) -3, 3', and 4 an d 4 '5, 5'-tetramethyl biphenyL is used, while an adhesive propertyj ind 
Tiygos copicity are good , since this epoxy resin has the especially low viscosity at the time of melting, 
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they ran irpp^vp the loadings of a bulking agent sharp ly. It is desirable for the molding material 
excellent in reflo w-proof RIRAKKU nature and moisture resistance to be obtained by this, and to use it 
60% of the weight or more to the use epoxy resin whole quantity. As this reason, at less than 60 % of the 
weight, the low hygroscopicity of the epoxy resin concerned and the features of a high adhesive property 
are not demonstrated, but it is because effectiveness is small to solder-proof nature. What is obtained by 
the epoxy resin concerned carrying out epoxidation of the - screw hydroxy 3, 3', and 4 and 4 f 5, 5'- 
tetramethyl biphenyl using epichlorohydrin is mentioned. 

[0008] As a curing agent of the (B) component used in this invention, acid anhydrides, amines, a 
phenolic compound, etc. can be used and a phenolic compound is suitable especially. As these phenolic 
compounds, a phenol, cresol, a xylenol, Phenols or alpha-naphthol, such as resorcinol, a catechol, 
bisphenol A, and Bisphenol F, Naphthols, formaldehyde, such as beta-naphthol and dihydroxy 
naphthalene, Aldehydes, such as an acetaldehyde, propionaldehyde, a benzaldehyde, and 
salichlaldehyde, under an acid catalyst Condensation or the resin which is made to carry out 
copolycondensation and is obtained, there are PORIPA rabbi nil phenol resin, phenol aralkyl resin 
which has the xylylene radical compounded from phenols and dimethoxy paraxylene, and independent - 
or two or more kinds may be used together. The phenol aralkyl resin which has a xylylene radical 
especially, or a structure expression (1) 
[Formula 2] 




( R 1 - R 5 J**^$fcl*K3g» 1 ~ 8 <D7fr*)l&-e& U - n l*0 Ul±<D 



When it comes out and the phenol resin shown is used, while an adhesive property and hygroscopicity 
are good, since this phenol resin has the low viscosity at the time of melting, it can increase the quantity 
of the loadings of a bulking agent. It is desirable for the molding material excellent in reflow crack 
resistance and moisture resistance to be obtained by this, and to use it 60% of the weight or more to the 
use curing agent whole quantity as an addition. As this reason, at less than 60 % of the weight, the low 
hygroscopicity of the phenol resin concerned and the features of a high adhesive property are not 
demonstrated, but it is because effectiveness is small to solder-proof nature. Furthermore, the solder- 
proof nature which was especially excellent in using it combining alkylation biphenol mold diepoxy 
resin, such as above 4 and a - screw (2, 3-epoxy propoxy) -3, 3*, and 4 *5, 5'-tetramethyl biphenyl, is 
obtained. Moreover, although especially limitation is not carried out, in order to stop each unreacted part 
few, it is desirable [ the equivalent ratio of the epoxy resin of (A), and the curing agent of (B) ] to set it 
as the range of 0.7-1.3. 

[0009] Although a general thing can be widely used as a hardening accelerator in order to promote the 
epoxy resin of the (C) component used in this invention, and the reaction of a curing agent As a 
hardening accelerator in the case of using a phenolic compound especially as a curing agent For 
example, the diazabicyclo alkene and its derivative of 1 and 8-diazabicyclo (5, 4, 0) undecene-7 grade, 
Triethylenediamine, benzyl dimethylamine, triethanolamine, The third class amines, such as 
dimethylamino ethanol and a tris (dimethyl aminomethyl) phenol, 2-methylimidazole, 2- 
phenylimidazole, 2-phenyl-4-methylimidazole, Imidazole derivatives, such as 2-heptadecylimidazole, 
tributyl phosphine, Organic phosphines, such as methyl diphenylphosphine and triphenyl phosphine 
Triphenyl phosphonium-triphenyl borane, the triphenyl phosphine-HENZO quinone addition product, 
Tetra-permutation phosphonium tetra-permutation borate, such as a TORIPARA tolyl phosphoretted ' 
hydrogen-benzoquinone addition product and tetra-phenyl phosphonium tetraphenyl borate, there are 
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tetraphenylboron salts, such as 2-ethyl-4-methylimidazole tetraphenyl borate and N-methyl morpholine 
tetra-phenyl BOREDO, etc., and independent - or it can be used together and used. Especially, triphenyl 
phosphine-benzoquinone addition product and TORIPARA tolyl phosphine-HENZO quinone addition 
product ** is suitable in respect of the balance of a property. 

[0010] The synthetic approach of the above-mentioned benzoquinone addition product is shown below 
by making a TORIPORA tolyl phosphine into an example. 

1. Dissolve TORIPARA tolyl phosphine 44.2g in acetone 120g. 

2. 17.6g of para benzoquinone is dissolved in acetone 80g. 

The solution of 3. 1 and 2 is mixed at room temperature -80 degree C. 

4. Filter and take out the depositing crystal, dry and obtain the addition product of a TORIPARA tolyl 
phosphine and a benzoquinone. 

Moreover, as a bulking agent, it is required to use an inorganic bulking agent from a viewpoint of 
hygroscopic reduction and the improvement in on the strength. As an inorganic bulking agent, single 
crystal fiber, such as fine particles, such as fused silica, a crystal silica, an alumina, zircon, a calcium 
silicate, a calcium carbonate, silicon carbide, boron nitride, beryllia, and a zirconia, or a bead which 
conglobated these, potassium titanate, silicon carbide, silicon nitride, and an alumina, one or more kinds 
of glass fibers, etc. can be blended, furthermore, zinc borate is mentioned as a minerals bulking agent 
with fire-resistant effectiveness, and independent in these - or it can use together. As loadings of a 
minerals bulking agent, 70 % of the weight or more is desirable from a viewpoint of reduction of 
hygroscopicity and coefficient of linear expansion, and the improvement in on the strength. In the 
above-mentioned inorganic bulking agent, the alumina from a viewpoint of high temperature 
conductivity [ fused silica / from a viewpoint of coefficient-of-linear-expansion reduction ] is desirable, 
and a bulking agent configuration has a desirable globular form from the point of the fluidity at the time 
of shaping, and metal mold wear nature. Coupling agents, such as coloring agents, such as release 
agents, such as a higher fatty acid, a high-class fatty acid metal salt, an ester system wax, and a 
polyolefine system wax, and carbon black, an epoxy silane, an amino silane, an ureido silane, 
vinylsilane, an alkyl silane, organic titanate, and aluminum alcoholate, etc. can be used as other 
additives. In the above-mentioned coupling agent, the amino silane from a viewpoint of fire retardancy 
and hardenability is desirable, and gamma- ANIRINO propyltrimethoxysilane, gamma- ANIRINO propyl 
triethoxysilane, gamma- ANIRINO propylmethyl dimethoxysilane, and gamma- ANIRINO propylmethyl 
diethoxy silane ** is desirable especially from a viewpoint of an adhesive property with a leadframe, 
moisture resistance, and a moldability especially. 
GOOllp As a metallic ox ide , , the oxide of zinc, ti n, molybdenum, and a tungsten may be used 
independently, respectively, or some kinds may be used together. Especially molybdenum oxide and a 
zinc oxide are suitably used from the point of fire retardancy and hardenability. As a content of the 
flf metallic oxide in a resin constituent, 0.05 - 5.0% is desirable. If fewer than 0.05%, fire retardancy runs 
W jhort, and if [ than 5.0% 1 more, it will be easy to come to hardenability out ot a problem . 0.1 - 2.0%"of 
especially range is suitable. The magnesium hydroxide which performed surface treatment by stearin 
acid, a silane coupling agent, etc. as a metal hydrate is used. These can come to hand easily as Kuisma 
5 A and 5 J made from Consonance Chemical industry. 0.5 - 10% of the content of a magnesium 
hydroxide is desirable. The effectiveness which will be used together if fewer than 0.5% is not accepted, 
and if [ than 1 0% ] more, it will be easy to come to a fluidity out of a problem. 1.0- 5% of especially 
range is suitable. 

[0012] As other additives, coloring agents (carbon black etc.), a modifier, and ion (silicone, silicone 
rubber, etc.) trapper (a hydrotalcite, antimony-bismuth, etc.) can be used. As a general approach of 
producing a molding material using the above raw materials, after mixing the raw-material mixture of 
predetermined loadings enough by a mixer etc., a molding material can be obtained by kneading and 
grinding [ cool and ] with a hot calender roll, an extruder, etc. 

[0013] As an approach of closing electronic parts using the epoxy resin constituent obtained by this 
invention, although the low voltage transfer-molding method is the most common, it is possible also by 
approaches, such as injection shaping, compression molding, and casting. Since the epoxy resin 
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constituent manufactured using the above-mentioned means does not contain a bromine system flame 
retarder and an antimony compound, it is environment-friendly, and it is excellent in a moldability and 
dependability, and can be used suitable for the closures, such as a transistor, and IC, LSI. 
[0014] 

[Example] Hereafter, although this invention is explained to a detail based on an example, this invention 
is not limited to this. 

examples 1-5 the examples 1-6 of a comparison - first, after examples 1 and 2 and the examples 1-5 of 
a comparison carried out preliminary mixing (dryblend) of each material using various kinds of 
materials shown in Table 1, with a 2 shaft roll (roll skin temperature of about 80 degrees C), it kneaded 
for 1 0 minutes, cooling grinding was carried out, and it manufactured. 
[0015] 
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[0017] In addition, the ingredient of Table 1 and two publications is as follows. 
Biphenvl mold enoxv resin ■ VY-dnnOmaH^ from oil-ized shell H phenol aralkyl resin: -- A Mitsui 
Chemicals XL-225 biphenyl frame Curing agent which it has : Meiwa Chemicals MEH-7851 epoxy 
silane : The sealing agent of spherical article Micron S-CO ** is used. KBM-403 made from Shin-etsu 
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silicone polyethylene wax: -- PED[ by Hoechst A.G. ]-191 bromine mold epoxy resin: - Sumitomo 
Chemical ESB-400 magnesium-hydroxide: - Kuisma 5J fused silica made from consonance chemistry: 
- Each trial was performed using the transfer-molding machine on the die temperature of 180 degrees 
C, compacting pressure 70 kgf/cm2, and the conditions for setting-time 90 seconds. Spiral flow was 
measured by EMMI 1-66. The degree of hardness was measured with the Shore hardness tester at the 
time of heat. Moreover, using this sealing agent, the semiconductor device was fabricated with the 
transfer-molding machine on the same conditions, and moisture resistance and solder thermal resistance 
were evaluated after postcure (175 degrees C / 5h). The semiconductor device used for thermal 
resistance was SOP-28 pin, was left in PCT (121 degrees C / 2 atmospheric pressure) after pretreatment 
for +215 degrees C of moisture absorption, and 90 seconds (VPS), and evaluated the existence of an 
open circuit of wiring on a chip for 85 degrees C / 85RH% 72 hours. The semiconductor device used for 
elevated-temperature neglect nature is SOP-28 pin, and measured and judged the bonding strength of the 
gold streak after predetermined time amount neglect at 175 degrees C. The semiconductor device used 
for solder thermal resistance is a plastic molded type semiconductor device (dimension of 
20x14x2.0mm) of QFP80 pin, and a leadframe has the chip size of 8x10mm by 42 alloy material (with 
no processing). Thus, about the obtained plastic molded type semiconductor device, it measured by the 
approach of showing solder thermal resistance below. After 125 degrees C / 24h baking, after 
predetermined carried out time amount moisture absorption by RH 85 degrees C / 85%, it asked for the 
crack incidence rate of the plastic molded type semiconductor device when performing processing of 
240 degree-C/lOsec. The above-mentioned test result is collectively shown in Table 3. 
[0018] 
[Table 3] 
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* 1 WISH : Bf^6^*<5 0%lca^5$TJ©R[BJ. 



[0019] 

[Effect of the Invention] In the epoxy resin constituent for the semi-conductor closures which uses an 
epoxy resin, a curing agent, and an inorganic filler as a principal component, by blending the 
magnesium hydroxide which performed a specific metallic oxide and surface treatment as an 
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indispensable component as a flame retarder, it excels in a moldability and dependability and the effect 
to an environment can obtain a very small molding material. Moreover, the semiconductor device 
excellent in dependability and fire retardancy can be obtained by closing a semiconductor device using 
this molding material. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The epoxy resin constituent for the semi-conductor closures characterized by becoming 
considering the magnesium hydroxide and (F) inorganic filler which were covered with a coupling 
agent, stearin acid, or a polyamide in the metallic-oxide (E) front face chosen from epoxy resin (B) 
curing agent (C) hardening-accelerator (D) zinc, tin, molybdenum, or a tungsten as an indispensable 
component. 

[Claim 2] The epoxy resin constituent for the semi-conductor closures according to claim 1 whose 
content of 0.05 - 5.0 % of the weight and a magnesium hydroxide the content of 80 - 95% of the weight 
of the whole constituent and a metallic oxide is 0.5-10 % of the weight for the content of an inorganic 
filler. 

[Claim 3] The epoxy resin constituent for the semi-conductor closures according to claim 1 or 2 whose 
epoxy resin is a biphenyl mold epoxy compound. 

[Claim 4] The epoxy resin constituent for the semi-conductor closures given in claim 1 thru/or any of 3 
they are. [ whose curing agent is phenol aralkyl resin which has a xylylene radical ] 
[Claim 5] The epoxy resin constituent for the semi-conductor closures given in claim 1 thru/or any of 3 
they are. [ which is phenol resin in which a curing agent is shown with a structure expression 1 ] 
[Formula 1] 




( R 1 - R 5 HttSSfeliftSft 1 ~ 8 <D7fr*)l&V& U . n itO ia±<D 



[Claim 6] The epoxy resin constituent for the semi-conductor closures given in claim 1 thru/or any of 5 
they are. [ whose hardening accelerator is the addition product of a TORIPARA tolyl phosphine and a 
benzoquinone ] 

[Claim 7] The plastic molded type semiconductor device characterized by coming to close a 
semiconductor device using the epoxy resin constituent for the semi-conductor closures given in any 
according to claim 1 to 6 they are. 



[Translation done.] 
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